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unknown? the air of paradox disappears. This is an exceedingly
good example of the failure to perceive that a probability cannot
be influenced by the occurrence of a material event but only by
such knowledge, as we may have, respecting the occurrence of the
event.1
11. For problems of the second type, where knowledge of the
result of one trial is capable of influencing the probability at the
next apart from any change in the material conditions, there is,
likewise, no general solution. The following artificial example,
however, will illustrate the sort of considerations which are in-
volved.
In the cases where Bernoulli's Theorem is applied to practical
questions, the d priori probability is generally obtained empiric-
ally by reference to the statistical frequency of each alternative
in past Experience under apparently similar conditions. Thus
the d priori probability of a male birth is estimated by reference
to the recorded proportion of male births in the past.2 The
validity of estimating probabilities in this manner will be dis-
cussed later. But for the purposes of this example let us assume
that the d priori probability has been calculated on this basis.
Thus the d priori probability p ( =- ) of an event is based on
V    SJ
the observation of its occurrence r times out of $ occasions on
which the given conditions were present. Now, according to
Bernoulli's Theorem directly applied, the probability of the
/r\n
event's occurring n times running is pn or ( - ) .    But, if the
\s/
event occurs at the first trial, the probability at the second
1 Por an attempt to solve other problems of this type see Bachelier, Cafad
des probabilites, chap. ix. (Probabilites connexes). I think, however, that the
solutions of this chapter are vitiated by his assuming in the course of them
both that certain quantities are very large, and also, at a later stage, that the
same quantities are infinitesimal On this account, for example, his solution
of the following difficult problem breaks down : Given an urn A with m white
and n black balls and an urn B with m,' white and n' black balls, if at each move
a hall is taken from A and put into B, and at the same time a ball is taken from
B and put into A, what is the probability after x moves that the urns A and B
shall have a given composition ?
* Of. Yule, Theory of Statistics, p. 258 : " We are not able to assign an
d priori value to the chance p (i.e. of a male birth) as in the case of dice-throwing,
but it is quite sufficiently accurate for practical purposes to use the proportion
of male births actually observed if that proportion be based on a moderately
krge number of observations."